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(54) Navigation system 

(57) A navigation system carried on board a remotely controlled robotic vehicle comprises a TV camera 3 whose output is 
processed by computer 5 to provide the position of the vehicle with respect to coded reflectors 2. The reflectors are 
illuminated by lights 1 whose output intensities are controlled by computer 5. The system provides the vehicle's control 
system with information relating to its physical location with respect to a fixed origin and also measures the angle of 
orientation of the vehicle. 

Reflector, operational boundary and obstacle position data relating to a number of possible operating environments 
may be stored in a memory. . 
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NAVIGATION SYSTEM 



This invention relates to a navigation system able to determine the 
position and orientation of a remotely controlled vehicle. 

Remotely controlled robotic vehicles require a means to navigate their 
movements on a surface. To do this effectively, a navigation system is 
required, to allow the vehicle's control system to determine its X and 
Y co-ordinates and in some cases the orientation of the vehicle. In 
applications, where the vehicle is carrying other directionally sensitive 
equipment, the orientation angle produced by the navigation system is 
used to determine a reference for the on board equipment. 

According to the present invention there is provided an optical scanning 
sensor in the form of a television camera, variable intensity 
illuminators to illuminate fixed reference targets positioned around the 
perimeter of the vehicle's area of movement and a computer system to 
process image information from the camera sensor. 

A specific embodiment of the invention is now described by way o- example 
with reference to the accompanying of drawings in which. 



Figure 1 shows a general arrangement of the navigation system. 

Figure 2 shows the geometric relationship between targets and sensor. 

Figure 3 shows an application of the system for rcbctically controlled 
cameras in television studios. 



Referring to Figure 1 which shows a general arrangement of the system, 
the principle of operation is as follows. 

An illumination system 1 is used to illuminate an array of fixed 
reference targets 2 which are designed in such a way as to be 
individually recognisable by the navigation system using a pattern of 
reflective elements arranged to form a code. The positions of each of 
the targets with respect to an origin is known precisely and stored 
within the computer system. The illumination is arranged to ensure that 
all targets within the field of view of sensor 3 are adequately 
illuminated. It is also arranged so that as the vehicle approaches the 
targets, the power to the illuminators is reduced so that the brightness 
of the targets appear constant to the sensor. This is used to conserve 
power and to obtain consistent results from the sensor. 



the navigation calculations are performed X thS ° 0mpUter when 

The angles subtended by the targets (represented bv * .nr« - *„ ^ 
at the sensor and with resne-r t-n th- X™ * " n ° 3 :n h "9ure 2 5 
and by the use of ^^™* n - ,neas ' Jred b >' ^ censor 

target positions as idsrtifiM L ,pS ' in ^J^ion w.th the 

ordinate's and or^i^K caVi? c\Zl°LT™> X Y CC " 

controlled television ^e^a 1 ^^'^ & 

The targets 2 are positioned around the perimeter r * th- -* 

steering ^nanlS ^^^est ^T^lt 1 VLPX?. **? 
ernes'. renBtBlJ LSrolHd w^nTi u S"', P?««t*' dually 

reference is restored P " d tlU heaa so that the true 



The inclusion of obstacle positional data within the compute" system :s 
used for example to prevent the robotic pedestal frcir running into tne 
obstacles. 

The inclusion of boundary and "no-go" positions is used for example to 
prevent the robotic pedestal from leaving a specified area of operation, 
or from entering a restricted area. 

The inclusion of specific reference positions are used for example 
to 



1. Control the pan position of the on-toard pan and tilt head so that 
the subject, used as a reference, is kept in view whilst the cedestal 
moves about the floor. 

2. Control the tilt position of the on-bcard p&r. and t' It hs?.d se that 
the subject, used as a reference, is Kept in. view whilst the 
television camera is raised or lowered by an cn-bchrd he:ght centre ; 
system. 

3. Control the focus setting of the television camera ajtcrriat-.cal 1y as 
the pedestal distance from the subject changes. 

4. Control the movement of the pedestal frorr. one location tc cthe- 
locations. All locations used as multiple references. The 
references can be selected in any desired crder. 



Obstacle positional data, boundary data and reference positions as 
described above are either permanently stored within the computer system, 
manually entered from time to time by an operator or generated and 
entered from an external control system. 
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CLAIMS 



variable intensity Illumination to in^w* 1 ?. camera ' a means of 
positioned around the vehicles area af llT 6 t 1Xed ref6! ™e targets 
to process image information f ™ the caleTa ^ & C °' BpUter SyStem 

view fixed reference targets! SCan carnsra is used to 

computer system. brightness 1s controlled by a 

6 - Ife^ tar^f pS^J^ J r CU, n 2 or „«. 3 
natation syste, can SKSu'lTSi J » that the 

7 ' e,.„ wherein 

several sets of obstacle lSn!.i 2 * rn6, " 0ry Syst6ii ' s ^ that 
nation syste* -H^^*?^^ « that the 

8 - J^^t^^r-^-* P~-1«. ««■ therein 
several sets of boundary positional S.i °7 SySte " and that 
navigation system can - JtJS"^^,^?, « «« the 

9 - MrSiSEi a „ n Yr dfn9 

severe, sets of reference positional d^sTo^ 1 ®" " d that 

'°- *r 1 ^f«^^t^ P "T ,,n », < 1£1 ° the 
permanently stored In a m»™°" ! and ref *™ce Points is 

operator or entertd ^ a^ern^^ntrolTystL. 6 "' 6 ^ * 
* n "»n S fj°acc S C;i%tlTrcrt^." nh — - «"™ 
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